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There have been very few studies on teratogenicity of benzene
and its alkyl derivatives even though these solvents have been
included among chemicals suspected of having such an effect (Kuntz,
1976; Yager, 1973).

For convenience, the studies of humans are discussed for each
compound under Neurotoxicity and, in the case of toluene, under De-
liberate Inhalation of Hydrocarbons as well*  A separate section on
Clinical Toxicology is included under xylene in order to incorporate
data on exposures of small occupational groups.  Because studies of
populations exposed to alkyl benzenes involve exposure to more than
one compound, epidemiological studies for these compounds are dis-
cussed in one section, toward the end of this chapter.

In contrast to the majority of biologically active compounds
whose toxic effects are typically associated with specific structural
characteristics, the toxicity of some compounds appears to be related
directly with the overall physical properties of the molecule (e.g.,
water solubility, vapor pressure, oil/water partition coefficient,
etc.).  These are the so-called "physical" or structurally nonspecific
toxicants, the activities of which appear to result from accumulation
in some vitally important part of the cell with lipid characteristics.
The alkyl benzenes can be included in this group, which also contains
many other volatile, nonionized depressants such as alcohols, ethers,
and aliphatic and aromatic hydrocarbons.

In several early toxicological studies with homologous series
of compounds of this type, it was observed that toxicity was in-
versely related to boiling point and that each member of any given
series was approximately 3 times more toxic than its lower homologue.
The classic studies of Overton (1899) and Meyer (1899) suggested
that the toxicity or narcotic action of these compounds reflected
their oil/water partition coefficient and depended on the solubility
of the compounds in the lipids of the organism.  Meyer and Hemmi (1935)
concluded that narcosis occurred when the intracellular concentration
of the compound in the lipid phase (biophase) reached a critical
threshold level.  However, Ferguson (1939) noted that the geometric
increase in toxicity observed in ascending homologous series of
several groups of compounds was similar to the increases in oil/water
partition coefficients, decreases in vapor pressure, etc.  He concluded
that toxicity, like the other properties, represented a heterogeneous
phase distribution at equilibrium.  Under these equilibrium conditions,
the thermodynamic activity in each phase is the same.  Ferguson
(1939) therefore suggested that compounds acting as structurally
nonspecific toxicants showed equal toxicity, not when they attained
equal concentrations but when they attained equal thermodynamic
activities in the biophase.  The thermodynamic activity in the extra-
cellular and intracellular phases is the same at equilibrium and is
approximated by the relative saturation of the chemical.  Therefore,